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第一部分 s/z 比值在嗓音功能评估中的意义 
 
目的：测量正常嗓音组和声带良性增生性疾病组的 s/z 比值，确定正常嗓音组的
s/z 比值范围，比较正常嗓音组和声带疾病组的 s/z 比值有无显著差异，探讨 s/z
比值对提示诊断声带疾病的价值。 
 
方法：实验对象为正常对照组 58 例（男：36 例，女：22 例），疾病组 48 例（男：
23 例，女性：25 例）。嘱实验对象先深吸气，呼气起始发/s/音（音强控制在 65dB
左右）至呼气结束停止发音,同一受试者音强大小变化不超过 2dB。检查者记录发
声时间。同样的方法测量发/z/的时间。每种音发声时长测量重复 3 遍，结果取 3
遍发声时长中的最大值。根据测量结果计发/s/最长时长和发/z/最长时长的比值
即为 s/z 比值。 
 
结果：⑴疾病组发/z/时长低于正常组（P<0.05）。⑵正常嗓音中 s/z 比值小于 0.8
的占 12.5%，s/z 比值接近 1（0.8~1.2）的占 70%，大于 1.2 的占 17.5%。疾病组
中 s/z 比值大于 1.2 的占 80.8%，小于 0.8 的占 3.8%。⑶疾病组的 s/z 比值高于正
常嗓音组的值（P＜0.05），各组内男女之间的 s/z 比值差异不显著（P>0.05）。⑷
ROC 曲线下面积为 0.915。找出约登指数最大值时的诊断最佳临界点为 s/z 比值
为 1.29。 
 
结论： s/z 比值可以对声带增生性疾病具有良好诊断价值；诊断最佳临界点为 s/z
比值为 1.29。 

















Part I    Role of s/z Ratio In Voice Function Assessment 
 
Objectives: Measure the s/z ratio among people with normal voice and people with 
voice disorders. Make sure the range of s/z ratio of people with normal voice. 
Compare the s/z ratio between groups with normal voice and voice disorders.  
Investigate whether s/z ratio is a valuable parameter in predicting the voice disorders.  
Method: 58 people with normal voice (Male: 36, Female: 22) and 48 people with 
benign vocal fold lesions (Male:23, Female:25) are measured the maximum 
prolongations of /s/ an /z/. Maximum prolongations and s/z ratio were determined by 
the longest of 3 trials with a controlled intensity of 65-dB sound-pressure level (SPL)。
Before phonation, the subjects are told to inhale air deep.Caculate the s/z ratio 
according the measurements. 
Results: ⑴ Maximum prolongation of  /z/ of the group of voice disorders is shorter  
than that of the groupof normal voice.⑵s/z ration of 12.5% of the group with normal 
voice fo is lower than 0.8, 70% is close to 1 (0.8~1.2) and 17.5% is higher than 1.2 s/z 
ration of 80.8% of the group with voice disorders is higher than 1.2 and 3.8% is lower 
than 0.8. ⑶The maximum prolongations of /z/ in the group with voice disorders is 
lower significantly than the group with normal voice（P<0.05）. There is no significant 
difference between the two groups for the maximum prolongations of /s/. There were 
no significant differences in s/z ratio between men and women. ⑷The area under the 
curve of ROC analysis is 0.915. The critical value of s/z ratio for the diagnosis of 
voice disorders is 1.29。 
Conclusions: s/z ration is a valuable parameter for the diagnosis of benign vocal fold 
lesions. The critical value of s/z ratio for the diagnosis of voice disorders is 1.29。 


































































Role of Pulmonary Function Parametres In Voice Assessment 
 
Objectives: Measure pulmonary function parametres among peole with normal voice 
and people with voice disorders. Compare pulmonary function parametres between 
groups with normal voice and voice disorders. To investigate whether some 
pulmonary function parametres are valuable for prdicting the voice disorders. 
Method: 58 people with normal voice(Male:36, Female22) and 48 people with benign 
vocal fold lesions (Male:23, Female:25) are measured the pulmonary function parametres 
including: VCMAX, FEV1, PEF, FEF25, FEF50, FEF75, MMEF75/25, MVV, Rtot. 
Results: There is a significance difference for the parametre of PEF between the 
group of voice disorders and the controlled group for male cases(P＜0.05). For female 
cases, there is no significant difference for any pulmonary function parametre 
between the two groups(P>0.05). 
Conclusions: Pulmonary function parametres are not very sensitive in voice function 
assessment. 








































方法：实验对象：正常对照组正常组 58 例（男：36 例，女：22 例），疾病组 48
例（男：23 例，女性：25 例）。对实验对象采用言语发声空气动力学系统（PAS, 




































Part III Role of Aerodynamic Parametres In Voice Fuction Assessment 
 
Objectives: Measure aerodynamic parametres among peole with normal voice and 
people with voice disorders. Compare aerodynamic parametres between groups with 
normal voice and voice disorders. Explore the value of aerodynamic parametres in 
voice function assessment during the treatment of cases with benign vocal fold 
lesions. 
Methods: 58 people with normal voice(Male:36, Female22) and 48 people with 
benign vocal fold lesions (Male:23, Female:25) are measured aerodynamic 
parametres of MFR(Mean Flow Rate), MPT(Maximum Phonating Time), 
PTF(Phonation Threshold Flow), PTP(Phonation Threshold Pressure), 
SGP(Subglottal Pressure), LR(Laryngeal Resistance), VE(Vocal Efficiency) through 
the phonatory aerodynamic system(Model 6600,Kay PENTAX,Montvale,NewJersey).  
Results: ⑴ MFR、MPT、PTF、SGP、PTP、VE are significantly different between 
the disease group and the normal group(P＜0.05).(2) MFR、MPT、PTF、SGP、PTP 
of the disease group after surgery for both sex are significantly different from before 
surgery(P＜0.05).(3)The disease group is divided into two groups depending on the 
stroboscopic examinations before and one month after surgery: the worse group (some 
functional of organic abnormal of laryngeal except benign vocal fold lesion) and the 
better group. PTF、PTP、SGP、VE are significantly different between the worse group 
and the normal voice group. There are almost no significant difference for 
aerodynamic parameters between the better group and the normal voice group 
(P>0.05). There are no significant difference between the worse group after 8 weeks’ 
voice training and the normal voice group(P>0.05). 
Conclusions: Aerodynamic parametres can correctly suggest the dynamic change of 
the voice function in the treatment.Voice trainning is able to increase patients’ voice 
function after laryngeal microsurgery. 
































音强。Marylou [2]和 John F. 在控制音强 602dB条件下，采用 3种不同方法测






3次的测量结果中，超过半数的实验对象发 s/z比值略低于 1，但测量 10次后取
最长发音时长，超过半数实验对象 s/z比值略高于 1。Mendes[]等研究了 1660名
4~12 岁无嗓音疾病的儿童的 s/z 比值，.其中大部分（84%）儿童的 s/z 比值接
近于 1；133名（8%）儿童的 s/z 比值低于 0.8；133名（8%）儿童的 s/z比值高
于 1.2。这提醒临床医生在运用 s/z比值作为嗓音功能评估指针时应谨慎考虑正
常参考值范围。在运用 s/z 比值评估喉功能的研究中，Boone 在 1981 年报道中
















等[]研究 s/z 比值在评估气管插管拔管后患者的发声功能，s/z 比值在对于拔管




































































Phonation Flow Rate,）、最长发声时间（MPT，Maximum Phonation Time）、声
门下压（SGP，Subglottal Pressure）、发声效率（VE，Vocal Efficiency）以
及声门阻力（ LR，Laryngeal Resistance）等。 

















差异[12,13]，是空气动力学研究最多的指标之一。LR 和 VE 是用 SGP 和 MFR 计
算后所得的参数指标。LR 为 SGP 与 MFR 的商，VE 是声能与空气动力能的商。
这些参数已经成为喉功能相关实验研究中的空气动力学代表参数。Titze[14] 于
1988 年等提出了发声阈压这个空气动力学参数（Phonation Threshold Pressure, 
PTP）。PTP是指能引起声带振动发音的最小声门下压力，理论上这一参数与声带
的生物机械特性及几何特征有关。Titze 研究显示 PTP 会和声带厚度、声门宽
度相关[15]。另外，声带脱水也会影响 PTP[16]。由此可见 PTP 有助于声带病理的
诊断。Jiang 和 Tao [17]在 2006 年提出将发音阈气流（Phonation Threshold 
Flow, PTF）作为一项新的评价喉功能的参数，并验证了 PTF 与声带组织特性以
及声门结构等有关。Hottinger[18]的研究显示在反映声门闭合不全缝隙上 PTF 比












（ 2）唇音中断法 (labial interruption)（ 3）气流阻断法 [] （ airflow 
interruption）不完全气流阻断法（incomplete airflow interruption）（4）
气流重定向法（airflow redirection）。随着无创性空气动力学检查的精度不断
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